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Chris and I would like to thank you for agreeing to be on a panel on Oil Tracking
Technology, Session 2C during the upcoming SETAC Gulf Oil Spill Focused Topic
Meeting, April 26-28, 2011 in Pensacola, FL.  Our session is scheduled to begin on
Wednesday, April 27  at 10:40 AM with a 20-min introductory discussion TBD,
followed by three platform talks before the lunch period.  After lunch, your panel
discussion is will be held from 1:30 until the break at 2:50 PM. The talks that will be
part of the session and the posters that are aligned with the session are “summarized
in the Abstracts in the attached document.
 
As represented by the Abstracts (attached) and your interests, the topic, Oil Tracking
Technology, is broad and there are a number of ways of discussing it. We would like
to have your input as to the topics, issues, technologies, etc. that we should be
covering in our discussion.
 
We envision that each of you would take about 5 minutes to present your ideas on the
panel, there might be some back and forth (30 minutes total), and then we would
open the panel up for Q&A and further discussions that Chris and I would moderate,
provoke, and/or guide (50 minutes). Please send us a brief description of your
main area of interest and focus for this session.
 
Some of our initial thoughts for panel topics include consideration of some or all of the
following :
 


a)    Using DWH spill as the focal point, what were/are the most important needs for measurements
and where do we stand on those methods and technologies


1.       What chemicals and/or critical environmental parameters
2.       Tracking oil movement and amounts on the surface; in water
3.       Process technologies (biodegradation; partitioning; photooxidation; etc.)
4.       At the interface of the physical and biological (e.g., bioavailability)
5.       Oil on the sea bottom


b)   Which are in common use and work well; which ones not so well; and what R&D is needed
(and/or in progress)


c)    Where are advancements needed? In progress?
d)   Tracking where stuff is and/or what is it is? Signal vs. background noise
e)    Information management and geospatial analysis tools (e.g., GIS etc.) to organize and display


data sets
f)     Data analysis tools – analysis of large data sets.
g)   Measurement quality  (good technologies, but how to we insure that they are deployed properly)


 
Again, just some thoughts. What are we missing? Please send us a note by the end
of next week. We may want to all get together on the phone beforehand.
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Title: Indicators used to monitor subsurface oil during the Deepwater Horizon Event


Authors: Jan Kurtz, Ph.D., US EPA Gulf Ecology Division, 1 Sabine Island Dr, Gulf Breeze, FL 32561  Robyn Conmy, Ph.D., US EPA Gulf Ecology Division, 1 Sabine Island Dr, Gulf Breeze, FL 32561


Abstract: The Gulf of Mexico Deepwater Horizon oil spill was the largest accidental marine spill in the history of the petroleum industry. The spill was also unprecedented due to the extreme depth of the wellhead leak within the ocean, posing unique challenges to the monitoring efforts, where oil that remained in the subsurface plume (between 1000-1500m), could not be tracked via common methods such as aerial surveys.  Alternatively, the response effort employed various indicators to detect and track the plume such as dissolved oxygen, fluorescence, and laser in situ scattering and transmissometery (LISST) of suspended particle size.  Assessment of these indicators was conducted by a collaborative team of scientists from federal, academic and industrial organizations (Joint Analysis Group - full membership at http://ecowatch.ncddc.noaa.gov/jag/membership.html), who were tasked with providing rapid response analysis of data. Discussed here will be a review of the indicators used during the response, with specific focus on the benefits and limitations of the measurements, indicator validation with chemical analyses (PAHs, TPH, BTEX), and lessons learned from the response effort.


Statement: Presentation is relevant for oil tracking technology and effectiveness



Title: Human Sensor Networks: Improving Oil Spill Model Predictions Using Social Media Data with Geolocation


Authors: O. Aulov, University of Maryland Baltimore County  Dr. M. Halem, University of Maryland Baltimore County


Abstract: Timely responses to natural and manmade disasters and in particular oil spills --such as the recent BP oil spill of April 2010--can save lives, prevent property damage and help minimize environmental impact. We show how we can model more accurately the spread of an oil spill by using social media data from flickr as a human sensor network. Human sensor networks can serve as low-cost alternatives to traditional deployable sensor platforms. In our research, we view flickr users as “sensors” that are “deployed” in the field to make “observations” and the photos they post as a “report” that we can harvest by accessing and  mining their data. In this scenario, the sensors’ reports consist of user generated and posted images of events related to the oil spill, such as oil tar balls washing up on the shore, oil sheen observed on the surface of the ocean, or birds, fish and other wildlife suffering from exposure to oil. Since some flickr photos are taken with cameras that support GPS geotagging, which provide latitude and longitude information, we can infer that oil was present at a certain location at least at the time the image was taken. In many cases, location information can be found in the title or description of a photo. Using Named Entity Recognizers and geolocation algorithms allows us to geotag the photos. Since all images have a timestamp that represents with certainty when the image was taken, we can add the time of observation to our data. Having time and location of the observed oil reaching shorelines enables the use of inverse methods to adjust certain parameters in the model to better fit these human sensor observations.     To test our ideas, we employ the general operational modeling environment (GNOME) software of NOAA’s Emergency Response Division of Office of Response and Restoration, which forecasts the movement of the sheen of oil on the ocean surface given surface winds, ocean currents, and type of oil pollutant. We use a 2-D variational analysis technique to assimilate the  social media data mined from flickr with other geophysical data. We report on the results of GNOME model integrations which show the efficacy of these data to impact the forecast. By mining flickr data and applying geolocation algorithms, our oil spill model can produce more accurate forecasts that will in the future help emergency responders work more efficiently and effectively having better estimates of when the spills will reach various sites along the shores.


Statement: Our topic falls under "Current Technology and Capabilities". We demonstrate a novel approach that can improve oil spill tracking and forecasting by incorporating social media data into  geophysical tracking and forecasting models. Implimentation of such an approach improves the effectiveness of the response technology.


Comments: 


Contact other than Submitter: , aulov.oleg@gmail.com, 6607613


Title: Deep-water sediments collected after the MC252 oil spill reveal a small footprint of Macondo oil associated with drilling mud near the well-head.


Authors: John Brown, Exponent, Maynard, MA , Lyle Bruce, BP Naperville, IL  Paul Boehm, Exponent, Maynard, MA  Linda Cook, Exponent, Maynard, MA


Abstract: The Deepwater Horizon oil spill released Macondo (MC252) crude oil from the deepwater well-head from April 20 to July 15, 2010 when the well-head was capped.  During May 27th to 29th a “top-kill” was attempted, where synthetic heavy drilling mud was injected into the well in an effort to control the flow of oil.  The top-kill was unsuccessful and resulted in the release of some drilling mud used for this operation.  Multiple surveys of the deepwater Gulf of Mexico sediments were conducted during the spill and after the well was capped.  Preliminary anecdotal visual results from some early deepwater surveys suggested that there were large areas of the seafloor covered with MC252 oil.  The most comprehensive chemistry survey of deepwater sediments to date was conducted in September and October 2010 (Annex surveys) to evaluate potential ecological risk of the spill to the near shore and offshore environment.  In general, the chemistry results of the Annex surveys indicated that petroleum hydrocarbons (specifically polycyclic aromatic hydrocarbons [PAH]) from the spill did not pose a significant ecological risk to the deepwater sediments.  The exception was noted at several stations near the well-head, that showed elevated petroleum hydrocarbons and PAH.  A detailed evaluation of the deepwater sediment samples collected within 20 miles of the well-head was performed using metals, saturated hydrocarbons (SHC), PAH, biomarkers (steranes and triterpanes), organic carbon (TOC) and particle size data.  The presence of drilling mud was confirmed by elevated barite levels and the presence of alpha olefin mud additives, and MC252 oil was identified based on the biomarkers, SHC and PAH chemical signatures.  The results of the focused evaluation enabled precise identification of MC252 oil and revealed a correlation between the presence of drilling mud and MC252 oil in the deepwater sediments.  The co-occurrence of MC252 oil with drilling mud revealed the primary mechanism for deposition of MC252 oil in deepwater sediments was the mixing of drilling mud and crude oil during the initial top-kill injection, with subsequent deposition on the seafloor after the drilling mud:crude oil mixture was ejected from the well-head when the top kill failed.  Using the combination of unique drilling mud and crude oil markers, a well-defined “footprint” of MC252 oil in sediments was calculated. The footprint indicated that MC252 oil was found in a limited area around the well and become undetectable within several kilometers from the well-head.


Statement: This paper is highly relevant to the meeting since it includes the latest information and evaluation on the fate (and identification) MC252 oil in the deepwater environment, and an accurate measure of the magnitude of MC252 oil found in the deepwater sediments. It also shows the mechanism for deposition of MC252 oil in deepwater sediments.


SESSION 2C POSTERS


Title: The Submerged Oil Dragging Procedure as a Means to Screen for Presence and Extent of Oilspill Residuals


Authors: S.M. Bodensteiner, Weston Solutions, Inc.; S. Rutkowski, Weston Solutions, Inc.


Abstract: As recently reported at the Association for the Advancement of Science, significant quantities of oil from the BP oil spill remain on the Gulf of Mexico seafloor. Over the next several years, significant monitoring efforts will continue to determine the full extent of the sub-surface impact zone, the rate at which the residual oil is degrading, and whether the oil residuals are any more persistent in difference locations of the Gulf.  The Submerged Oil Dragging Procedure (SODP), developed by Weston Solutions, has been used as a low-cost screening measure to determine the extent of the subsurface impact at locations near substantial oil spills that have occurred in the United States. The SODP involves dragging viscous snare material over the top of sediments in the spill impact zone. This material is gathered in small bundles called ‘pompoms’ and attached to a weighted beam which is then submerged and lowered to the seafloor. The beam is held perpendicular to the direction of travel, such that a continuous area of coverage the length of the beam is created. After each pass of the mopping beam, it is raised and inspected for any trace of residual oil deposits. If residual oil is detected, the contaminated materials are removed for forensic analysis and petroleum finger-printing. The SODP was originally developed for the New Jersey Department of Environmental Protection following an oil spill on the Delaware River in 2004. More recently, it was implemented in San Francisco Bay following the spill involving the container ship, Cosco Busan, which resulted in a discharge of 58,000 gallons of bunker fuel oil. It was used to determine whether residual oil from the spill was present in sediments proposed for dredging within federal navigation channels of the Bay. This presentation discusses the objectives of this and other projects where the SODP was used, how they relate to the near and long-term objectives of the monitoring effort in the Gulf, and how the SODP could be implemented as a cost-effective tool for this effort.


Statement: The presentation is relevant to both the Risk and Damage Assessment and Oil Tracking Technology topics. It will discuss the objectives of other post oil spill monitoring efforts where the SODP was used, how they relate to the near and long-term objectives of the monitoring effort in the Gulf, and how the SODP could be implemented as a cost-effective tool for this effort.


Title: The methods used to characterize oiling on shorelines as a result of the MC252 Incident


Authors: GD, Harmon, Cardno ENTRIX; AM, Morrow, Cardno ENTRIX; SA, Briggs, Cardno ENTRIX


Abstract: In response to the Deepwater Horizon Oil Spill, three programs were implemented to delineate the spatial extent of shoreline oiling in the Gulf of Mexico (GOM): Shoreline Cleanup Assessment Teams (SCAT) overseen by the Response unit; pre-assessment point evaluation by Shoreline Natural Resource Damage Assessment (NRDA) teams, and rapid pre-assessment mapping by Shoreline NRDA teams.      The SCAT teams examined shoreline from May through the present.  The purpose of SCAT was to locate and map oil in order to direct clean up operations.  The NRDA teams conducted a pre-assessment survey of the shoreline from mid-May to mid-September and collected detailed data at over 2,200 representative points across the GOM.  The purpose of this effort was to collect more detailed information that was expected to relate more closely to shoreline injury.  The Shoreline TWG also conducted rapid assessments in Louisiana marshes from early August through mid-October.  Approximately 2,520 miles of shoreline were surveyed. The purpose of the rapid assessment was to collect data useful to the NRDA but over longer shoreline reaches.  Rapid assessment focused on areas near known oiling that had not been previously surveyed but there is overlap between the rapid assessment surveys and the other two surveys.  These methods will be described regarding their role in the overall characterization of oil exposure to marshes in the GOM.    This paper will present the data collected from these three different assessments to show the oiled footprint on habitats in the GOM.  This evaluation will provide a better understanding of the spatial extent of exposure to oil from the MC252 Incident.


Statement: This paper will present the data collected from three different assessments to show the oiled footprint on habitats in the GOM.  This evaluation will provide a better understanding of the spatial extent of exposure to oil from the MC252 Incident.



Title: Time Integrative Large Volume In Situ Water Extraction for Total and Dissolved Trace Organics


Authors: .Authors: Brent Hepner, Don Mabe    Aqualytical Services  Inc.- Center for Environmental Research.  23010 SE. 222nd St. Maple Valley, WA. 98038


Abstract: PAH concentrations in the marine water column are extremely low, even after a spill event. In the past, estimation of PAH concentrations in the water column were obtained from mussel and fish tissue residue studies, using equilibrium partitioning calculations.  These studies were time consuming and supplied data only for dissolved PAH's, and not for oil droplet phases. The intent of this study was to develop a large volume time integrative extraction event, to determine the total and dissolved oil and PAH in the marine water column itself, and test it in a spill event.    The difficult task in concentrating large volume samples is capturing the pollutants in both the particulate droplet and dissolved phases without allowing significant break-through of the contaminants.  In order to accomplish this, two different pollutant removal mechanisms must be employed.  Pollutants bound to the particulate phase can be removed via a filtering system that physically removes all particulate matter.  Those pollutants in the dissolved phase, however, must be extracted from the water utilizing a substance that sequesters them.    In order to extract in situ large volumes of water while separating the pelagic sediments and oil droplets from the dissolved fraction, a two stage Luer locked disk system coupled to a small submersible pump was developed. The first stage disk used lofted glass depth filtration to quantitatively retain pelagic sediments and oil droplets, for extraction and analysis. The second stage disk sequestered dissolved trace organics of interest, with solid phase extraction media.  The small submersible pumping system would draw water slowly through the disks at 10-50 ml/min. providing a time integrative extraction event, representing days to weeks, and up to 100 liters of water.    The water column off Dauphine Island, Alabama was field extracted and analyzed using  Ion Trap GC/MS during the Horizon spill event using this extraction system. PAH concentrations in the PPT level during three months of continuous monitoring before and during the event which will be presented.


Statement: Oil fate and tracing technology: by utilizing large volume field extraction techniques. The use of this submersible two stage extraction  system should allow distinction of oil droplet and dissolved oil and the associated PAH in situ. at ultra-low ng/l and pg/l levels when the extracts representing up to 100 liters of marine water are analyzed using GC/MS techniques..


Title: Fluorescence and Dissolved Oxygen Anomalies as Indicators of Hydrocarbon Presence Following the Deepwater Horizon Oil Spill


Authors: J. Harney, Cardno ENTRIX  A. Isley, Cardno ENTRIX  T. Thompson, Cardno ENTRIX


Abstract: In response to the Deepwater Horizon Oil Spill, BP worked cooperatively with state and federal trustees to assess the state of the water column during the response and in the initial phase of the Natural Resource Damage Assessment (NRDA).  In situ measurements of fluorescence and dissolved oxygen were used to infer the presence of subsurface hydrocarbons and to guide water sampling during a series of cruises completed between July and December 2010. The most fluorescent and turbid waters were sampled on July 10 and 11 at two stations located within 5 km of the Mississippi Canyon 252 wellhead.  ADCP records suggest waters sampled at these sites were closest to the wellhead within 8-12 hours prior to being sampled. Subsurface hydrocarbons were visually observed using a live-feed video camera aboard an ROV. Over the ensuing weeks, the deepwater layer of interest generally displayed less marked fluorescence, although negative excursions in dissolved oxygen continued to be observed, often coincident with peaks in turbidity. This presentation will explore the relationships between fluorescence and dissolved oxygen data, water chemistry, ROV observations, and particle size (LISST) measurements over space and time following the spill. It will discuss the conditions or factors required for fluorescence and/or dissolved oxygen measurements to be reliable indicators of oil presence.


Statement: Current Technology and Capabilities:  This presentation will explore the relationships between fluorescence and dissolved oxygen data, water chemistry, ROV observations, and particle size measurements over space and time relative to the MC252 incident.  It will discuss the conditions or factors required for fluorescence and/or dissolved oxygen measurements to be reliable indicators of oil presence.


			


			








Title: Carbon nanotube based sensor for monitoring of underwater oil contents


Authors: C.-X. Liu, Department of Electrical and Computer Engineering, Louisiana State University, Baton Rouge, LA 70803;   J.-W. Choi, Department of Electrical and Computer Engineering, Louisiana State University, Baton Rouge, LA 70803;


Abstract: After oil spill, various components of crude oil may stay underwater at different depth over a significant period of time. While these oil contents post potential threat to the marine ecosystem, the detection and containment of these contents are proven to be challenging. Current detection techniques are complex and expensive, thus difficult to field deploy over multiple sites long term. This work develops a simple and reliable scheme to detect the presence of underwater oil contents (e.g. benzene, toluene, etc), by using unique electrical properties of polymer nanocomposite materials that are based on carbon nanotubes. Upon exposure to oil contents, the micro-patterned nanocomposite changes its conductivity (or resistivity), which is measured and then transmitted via communication protocols to control centers. These sensor systems are miniaturized in size and cost-effective to make. Although at early stage of development, this technique yields promising potential to be used in practice. In that case, by deploying large amounts of these systems, underwater oil could be effectively monitored over large areas of sea surface—a valuable tool for post-spill recovery effort.


Statement: Our proposed sensor detects presence of underwater oil contents. Compared with current crude oil sensing platforms, this technology is miniaturized in size, simple and cost effective. If this technology can be developed to commercialization, the deployment of many of these devices over a large body of sea water could be crucial for post-spill damage assessment and recovery efforts.


Comments: 


Contact other than Submitter: Chao-Xuan Liu, cliu6@lsu.edu, 504-307-8852


			


			








Title: Tracking oil sampled for chemical fingerprinting offshore and along the Louisiana and Texas shorelines


Authors: L, Benton, Exponent;  LL, Cook, Exponent;  JS, Brown, Exponent;  SM, Mudge, Exponent


Abstract: As part of the MC252 oil spill response efforts, samples of oil were collected offshore and along the Louisiana and Texas shorelines.  Once the decision was made in May 2010 to determine the source of oil in these samples, a tracking system was developed to manage the data. Samples of offshore oil were collected by Rapid Assessment Teams (RATs) and samples of onshore stranded oil were collected by the Forensic Rapid Assessment Teams (FRATs). Materials sampled ranged from floating oil, sheen, mousse, tar balls, and oiled vegetation and debris. Samples were submitted to laboratories for detailed chemical analyses used for source determination (i.e., MC252 oil or not). Interpretations were made using gas chromatograms, parent and alkylated polycyclic aromatic hydrocarbon (PAHs) and geochemical biomarkers.  Tracking began once the field personnel delivered samples to the Houma Incident Command. Information from the Chain-of-Custody forms (COCs) and field notes were used to maintain a database of the samples. Daily maps were produced showing samples collected and source determinations. These included static printable maps and a Google Earth kmz file (zipped Keyhole Markup Language files) that could be loaded onto an individual’s personal computer. Map symbols represented sample status and interpretation results (e.g., results pending, MC252 oil, not MC252 oil, indeterminate, no crude present, hold, or archive). Sample locations were labeled with the date of collection and included additional information in call-out boxes accessible by clicking on the sample marker (e.g., sample name, date collected, matrix, general location, coordinates). This combination of sampling history and source information allowed multiple users with different objectives to rapidly assess the extent of the MC252 impact in relation to other sources.   In addition to tracking the oil sample status and source, the real-time posting of sample information provided quality control benefits. Errors recorded in the sample records (COCs and field notes) were noted and corrected. Incorrect positional coordinates were obvious once posted on a map and could be resolved quickly. The production of these electronic sample tracking maps provided the most efficient method for the rapid dissemination of chemical fingerprint results to users throughout the Houma Incident Command and provided an opportunity to check sample collection records and quickly resolve documentation errors.


Statement: This poster abstract is relevant to the meeting’s objectives and the Oil Spill Response topic in that it presents the procedures used to track and rapidly disseminate details to the Houma Incident Command organization regarding the location and classification of oil samples collected in Louisiana and Texas.  This information included the sampling details, location, and interpretive results for oil samples collected for chemical fingerprinting.


Comments: 


Contact other than Submitter: Linda Cook, lcook@exponent.com, 781-640-8396


			


			








Title: Evaluation of the Utility of Hyperspectral Data for Oil Spill Monitoring and Assessment


Authors: D, Liang, Wind Science & Engineering Research Center, Texas Tech University; B, Nutter, Wind Science & Engineering Research Center, Texas Tech University; SP, Cox, Department of Environmental Toxicology, The Institute of Environmental & Human Health, Texas Tech University; PN, Smith, Department of Environmental Toxicology, The Institute of Environmental & Human Health, Texas Tech University


Abstract: While monitoring and assessment of oil spills has traditionally relied on visual observations made either in the field or via remotely sensed imagery, recent advances in sensing technologies and computational capabilities offer new opportunities for developing reliable, quick and automated detection and mapping methods to better support response, recovery planning, and impact analysis.  Unlike single-band or multispectral sensors, hyperspectral sensors such as NASA’s Hyperion (on-board EO-1 satellite) and  AVIRIS (on-board ER-2 aircraft) acquire more than 200 contiguous narrow bands of solar reflectance from the Earth’s surface that produce a complete spectrum between ultraviolet and shortwave infrared. Because every material has a unique spectral signature, hyperspectral imaging is a very powerful tool in material and object identification with successful applications in mineralogy, agriculture, surveillance, and urban management. Following unintended releases of oil, degradation processes quickly and dramatically change the chemical composition of crude oil.  Thus, its physical form, toxicity, and spectral image signature will also evolve.  We hypothesized that spectral signatures of oils were unique, and would change over time (in response to weathering) in a manner that would allow hyperspectral imaging to be used as an oil spill monitoring and assessment tool.  Using a Field Spectroscopy Environmental Analysis system, we measured solar reflectance from fresh West Texas crude and weathered crude oil collected from the Gulf of Mexico.  Crude oils were exposed to environmental conditions, and hyperspectral solar reflectance was measured weekly.  Hyperspectral image data were analyzed and evaluated to determine its utility for: 1) rapidly and accurately locating and identifying crude oil in the environment, 2) distinguishing among various sources of crude oil, 3) determining the thickness of crude oil mats present in the environment, 4) assessing temporal changes in spectral signatures during the weathering process, and 5) determining if hyperspectral signatures could be used to estimate the age of weathered oils.  Correlation of in-situ data with hyperspectral aerial or satellite imagery has the potential to yield a powerful tool for long-term monitoring, assessment, and management of future spills.


Statement: This poster is relevant to meeting objectives, particularly "Current Technology and Capabilities, "Oil Tracking Technology" and "Response Technology Effectiveness."  Herein we discuss application of new technology to monitoring and assessment issues surrounding oil spills.  It does not promote a product, rather unique application of available technology.


			


			








Title: Spectrally resolved, ultrafast measurement of methane and carbon dioxide in sea waters


Authors: H. A. Schuessler,F. Zhu, A. Kolomenski, J. Strohaber  Texas A&M University Department of Physics


Abstract: The monitoring of the sea water content of methane and green house gas (CO2) is of great importance for correct assessment of global processes on the Earth, since due to its abundance the sea water is a major factor affecting climate. In particular, the methane content in sea water reflects general trends of methanogenesis, but it also is indicative of the local disruptive events, such as oil spills, volcanic eruptions, and plumes. Therefore accurate measurements of the concentration of such gases can provide valuable information for monitoring these dynamical processes, and even make predictions of their occurrences, and quantify the amount of oil spilled [1].     We give an overview and comparison of state of the art technologies of methane detection and report on a novel sensor which is under construction in our laboratory. This instrument will be submersible and has the potential to work in situ. It is based on broad band frequency comb spectroscopy using a super-continuum laser. In addition we are using a time of flight mass spectrometer to characterize sea water taken at different depths from the gulf oil spill area and present initial results.    [1] David Valentine, "Measure methane to quantify the oil spill", Nature, 465,421 (2010)


Statement: methane tracking technology


			


			








Title: Simultaneous determination of key components of Corexit EC9500A and EC9527A in seawater and crude oil by direct injection Liquid Chromatography- Tandem Mass Spectrometry


Authors: C.E. Ramirez, Florida International University, Dept. of Chemistry and Biochemistry; S.R. Batchu, Florida International University, Dept. of Chemistry and Biochemistry; P.R. Gardinali, Florida International University, Dept. of Chemistry and Biochemistry and Southeast Environmental Research Center.


Abstract: During the response effort following the Deep Water Horizon incident approximately 1.8 million gallons of dispersants were used. Assessing the fate of dispersants in open ocean waters requires selective and sensitive methods in the low part per billion levels in complex matrices such as seawater and seawater-oil mixtures. A direct injection LC-MS/MS method was developed for the quantitative determination of two key components of Corexit dispersant formulations (dioctyl sulfosuccinate sodium salt (DOSS) and 2-butoxyethanol) that may have been employed following the DWH incident. The method was tested for the detection of these tracers in seawater, crude oil and in seawater/oil mixtures. Surface seawater from Biscayne Bay was diluted with acetonitrile and spiked with labeled analytes before injection. A light crude oil from Texas, not related to the DWH incident, was spiked with the labeled analytes and surrogates and extracted with acetonitrile. An aliquot of the extract was diluted, supplemented with deuterated dodecylsulfate (DS-2H25) and injected directly. The organic phase of seawater/oil mixtures was skimmed from the surface and analyzed according to the crude oil procedure, while the remaining aqueous phase was analyzed as seawater. The analysis-ready samples were injected into a 50 mm Hypersil Gold-aQ column, with a 10min gradient separation using an Accela pump. Detection was performed on a TSQ-Quantum Access QqQ MS in ESI SRM mode, operated sequentially in positive mode for 2-butoxyethanol and in negative mode for DOSS. Calibration curves for seawaters were obtained by plotting the peak area ratio (analyte/labeled analyte) against the concentration in µg/L. The calibration ranges in artificial seawater were from 0.5-20 µg/L and 2.5-30 µg/L for DOSS and 2-butoxyethanol respectively. Direct injection of full strength seawater diluted with acetonitrile produced limits of detection (LOD) of 2.17 and 2.36 µg/L with average recoveries of 90% and 96% for DOSS and 2-butoxyethanol, respectively. These LOD are below the suggested USEPA reporting limits for environmental analysis of 125 µg/L and 20 µg/L, respectively. Quantification in oil was obtained by using DS-2H25 as internal standard, using the recovery precentage of labeled analytes to correct for analyte losses during the extraction proceedure. Recoveries in spiked crude oil samples were 99% for DOSS and 134% for 2-Butoxyethanol.


Statement: This study describes a multimedia analytical method for the detection of key components of dispersant formulations (DOSS and 2-Butoxyethanol) that may have been used during the DWH incident and response. The method provides a technology advancement that could be easily employed to indirectly assess the movement and dissipation of dispersants in the environment and to monitor the behavior of dispersants during laboratory tests.






 
And please remember to register for the meeting. (see http://gulfoilspill.setac.org for
additional meeting information).


 
 
Your Session Moderatos,
 
Paul & Chris
 
Paul D. Boehm, Ph.D.
Chris Reddy, Ph.D.



http://gulfoilspill.setac.org/






From: Paul Boehm
To: sstout@newfields.com
Cc: Greenberg, Marc
Subject: SETAC
Date: Tuesday, March 22, 2011 11:17:10 PM


Scott,
 
Glad to be in your session next month. Should be fun. I saw the schedule. Would you have
an objection to me switching with Damian Shea. I have a conflict Wednesday AM.
 
Regards,
 


Paul
 
Paul D. Boehm, Ph.D.
Group Vice President and Principal Scientist
Environmental Group
Exponent
1 Clock Tower Place
Maynard, MA 01754
978-461-4601 (Office)


 (Mobile)
 
http://www.exponent.com/paul_boehm/#tab_profile
 
 
This message contains information that may be confidential, privileged or otherwise protected by law from
disclosure. It is intended for the exclusive use of the Addressee(s). Unless you are the addressee or authorized agent
of the addressee, you may not review, copy, distribute or disclose to anyone the message or any information
contained within. If you have received this message in error, please contact the sender by electronic reply
to pboehm@exponent.com and immediately delete all copies of the message.
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